Effects of laser irradiation on Trichophyton rubrum growth and ultrastructure.
Trichophyton rubrum (T. rubrum) is the most common causative agent of dermatophytosis worldwide. In this study, we examined the effect of laser irradiation on the growth and morphology of T. rubrum. Colonies of T. rubrum were isolated (one colony per plate), and randomly assigned to 5 treatment groups: Q-switched 694 nm ruby laser treatment, long-pulsed Nd:YAG 1064 nm laser treatment, intense pulsed light (IPL) treatment, 308 nm excimer laser treatment and the blank control group without treatment. Standardized photographs were obtained from grown-up fungal plates prior to treatment. Colonies were then exposed to various wavelengths and fluences of laser light. To compare the growth of colonies, they were re-photographed under identical conditions three and six days post-treatment. To investigate the morphology of T. rubrum, scanning electron microscope (SEM) and transmission electron microscope (TEM) images were obtained from specimens exposed to 24 hours of laser treatment. Growth of T. rubrum colonies was significantly inhibited following irradiation by 694 nm Q-switched and 1064 nm long-pulsed Nd:YAG lasers. Other treatments exerted little or no effect. Q-switched laser irradiation exerted a stronger growth inhibitory effect than long-pulsed Nd:YAG laser irradiation. Following treatment by the Q-switched ruby laser system, T. rubrum hyphae became shrunken and deflated, and SEM images revealed rough, fractured hyphal surfaces, punctured with small destructive holes. TEM images showed that the hyphae were degenerating, as evidenced by the irregular shape of hyphae, rough and loose cell wall, and obscure cytoplasmic texture. Initially high electron density structure was visible in the cell; later, low-density structure appeared as a result of cytoplasmic dissolution. In contrast, the blank control group showed no obvious changes in morphology. The Q-switched 694 nm ruby laser treatment significantly inhibits the growth and changes the morphology of T. rubrum.